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ABSTRACT 
OBJECTIVE: High prevalence of sedentary behaviour is seen in most immigrant groups in Western 
countries, particularly in those from the Indian subcontinent. The primary objective of this study was 
to determine the socio-cognitive associations with intention to undertake physical activity (PA) 
among separate groups of Indian, Pakistani and Bangladeshi ROGHUDGXOWVDJHGin the North West 
of England, UK.  
STUDY DESIGN: Cross-sectional survey. 
METHODS: Using a cross-sectional survey, informed by the Theory of Planned Behaviour (TPB), 
138/964 South Asian (SA) older adults completed a mailed questionnaire that assessed self-reported 
PA and TPB variables.  
RESULTS: Associations were seen in beliefs about PA and the amount of PA undertaken (rho=0.18, 
p=0.04). Attitude was correlated with intention (rho = 0.29, p = 0.01) and amount of PA undertaken 
(rho=0.21, p=0.02). Subjective norm was correlated with intention to undertake PA (rho=0.21, 
p=0.02). Between-group differences were seen between: (1) Indian and Pakistani group¶VLQ
subjective norm (2) all ethnicities in intention to undertake PA and (3) in the amount and attitude to 
undertaking PA between men and women. Co-morbidity was associated with beliefs about PA uptake.  
CONCLUSIONS: Subgroup differences between Indian, Pakistani and Bangladeshi older 
adults in subjective norm and intention to undertaking PA highlight the importance of 
tailoring interventions to accommodate for subgroup differences when developing culturally 
appropriate PA interventions aimed at increasing uptake and adherence. 
 
Keywords  
Physical activity; Older adults; Ethnicity; South Asian; Theory of Planned Behaviour. 
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Introduction 
 
Increasing physical activity (PA) levels across the lifespan is a major public health challenge. 60% of 
WKHZRUOG¶VSRSXODWLRQGRHV not achieve the recommended minimum of 150 minutes of moderate-
intensity PA over-the-week [1]. In England, only 19% of people aged 65-74 and 6% of people aged 
75+ meet recommended PA targets [2]. PA levels are lower amongst Black and Minority Ethnic 
(BME) groups, particularly South Asian (SA) older adults (those originating from the countries of 
Bangladesh, India and Pakistan). Compared with European whites, British SA adults are 60% less 
likely to meet recommended PA targets [3] with only 11% of SA men and 8% of SA women aged 
55+ undertaking recommended levels of PA [4], but are at increased risk of stroke and type-2 diabetes 
[5].  
Increasing PA among SA older adults can be difficult as a number of generic and socio-
cultural barriers exist. For example, many SA men and women report generic barriers such as cost, 
personal safety, lack of time outside of long working hours and carer commitments as negatively 
influencing PA uptake and maintenance [6,7]. Complex cultural beliefs about family 
roles/expectations, religious requirement for modesty, FXOWXUDOUHMHFWLRQRID³VSRUWLQJ´LGHQWLW\RU
dress, language barriers and health knowledge can make becoming more physically active challenging 
[6,8].  
PA is also influenced by social-cognitive determinants. Unwillingness to participate in PA is 
related to beliefs about and attitudes to PA and to perceived behavioural control (PBC). PBC refers to 
DSHUVRQ¶VFRQILGHQFHLQWKHLUDELOLW\WRFDUU\RXWWKHLQWHQGHGDFWLon, and may be influenced by 
perceived barriers to that action. To understand and explain PA intention and behaviour, the Theory of 
Planned Behaviour (TPB) is frequently used and its predictive value is well-established [9]. The TPB 
explains the process through which people change their behaviour, providing a useful starting point to 
identify possible behaviour change mechanisms, and how these can be addressed, when developing 
interventions [10]. The TPB highlights the importance of beliefs in forming intention to change 
health-related behaviour and states that PA among adults is predicted by their intention to undertake 
PA. Behavioural intention can be explained by three social-cognitive determinants - attitude, 
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subjective norm, and PBC [10]. Attitude towards behaviour is determined by beliefs about the 
consequences of adopting that behaviour and is determined by behavioural beliefs, i.e. perceptions 
regarding the advantages/disadvantages of the behaviour. Subjective norm refers to the perceived 
social approval for the behaviour, determined by expectations regarding whether important reference 
individuals or groups will approve of the behaviour.  
SA subgroups vary in terms of religion, culture and language, and demonstrate a mixed 
profile of health behaviours, including PA [3]. Research relating to ethnicity and health needs to 
examine diversity within BME groups to avoid homogenization [11]. Whilst studies have investigated 
the determinants of PA behaviour among SA older adults [6], none have explored subgroup variations 
using the TPB. To enable the development of effective PA interventions, tailored to the needs of 
Indian, Pakistani and Bangladeshi older adults, it is important to understand what determines PA 
intention in each subgroup. Therefore, this study aimed to determine the socio-cognitive associations 
of intention to undertake PA among separate groups of Indian, Pakistani and Bangladeshi older adults 
aged  using the TPB. 
 
Methods 
Participants were recruited from ten general practices in the North West of England, UK. Given that 
minority groups are less likely to respond to surveys [12], we purposively sampled practices with a 
greater number of people from SA ethnic groups than in the general population. Patients who were 
terminally ill, had severe mental illness, had moderate to severe dementia, had moved away or were 
recently deceased were excluded.  
The questionnaire was developed from previous qualitative work exploring SA older DGXOW¶V 
culturally-determined beliefs in relation to PA, using strategies promoted by Ajzen [13] for 
construction and presentation. +XQWDQG%KRSDO¶V[14] translation or adaptation procedures was used 
to ensure cultural appropriateness and substitution of English words with non-English words. For 
example, translation of items was conducted with bilinguals and monolingual people in the target 
languages and consulted on suitable word replacements were there was no English substitute e.g. the 
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ZRUGµMRLQWV¶ZDVWUDQVODWHGWRµERQHV¶The questionnaire was pilot-tested in English, Urdu, Guajarati, 
Hindi, Punjabi, and Bangla and necessary revisions were made before finalising the survey. The 
survey assessed attitudes, beliefs, subjective norm and PBC in relation to undertaking and continuing 
with PA. Participants were asked their gender, ethnicity, marital status, year of birth, and how often 
they undertook PA.  
 
Physical activity measures 
Participants completed the four item Godin questionnaire [15], which provides a measure of type, 
duration and intensity of leisure-time PA. It provides examples of mild, moderate and strenuous 
exercise and asks how many times per week the respondent undertakes 15 minutes of each exercise 
category. A score of less than 14 is indicative of insufficient PA. 
Regular moderate intensity activity was defined as µPLQXWHVòKRXUVRIPRGHUDWH
level activity over the week - e.g. brisk walking. Moderate level activity makes you warm and slightly 
EUHDWKOHVVEXW\RXDUHVWLOODEOHWRKROGDFRQYHUVDWLRQ¶ and was explained to participants before 
beginning the questionnaire. 
 
Social-cognitive determinants of PA 
For each of the scales measuring social cognitive determinants of PA, items were summed to produce 
the construct score, with higher scores representing more positive attitude, more positive behavioural 
beliefs, stronger subjective norm, greater perceived behavioural control and stronger intention. 
&URQEDFK¶VDOSKDIRU the sample was calculated for each scale. 
 
Attitude was assessed with three items on a five point Likert scale: (i) µLPSURYLQJWKHPRYHPHQWRI
my bones (joints) would be«¶. Response categories ranged from 1= extremely bad to 5= extremely 
good; (ii) µFor me, losing weight would be«¶5HVSRQVHFDWHJRULHVUDQJHGIURP YHU\XVHIXOWR
 QRWXVHIXODWDOODQGLLLµ,QFUHDVLQJP\VRFLDOQHWZRUNVZRXOGEH«¶ Response categories ranged 
from 1 = very useful to 5= not useful at all. &URQEDFK¶VDOSKDZDV 
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Behavioural beliefs were assessed with 4 items on a five point Likert scale (e.g. µto do 150 minutes of 
PRGHUDWHOHYHODFWLYLW\RYHUWKHZHHNLQWKHQH[WPRQWKZRXOGLPSURYHP\JHQHUDOKHDOWK¶. Response 
categories ranged from1= extremely unlikely to 5 = extremely likely&URQEDFK¶VDOSKDZDV 
 
Subjective norm was assessed with 4 items on a five point Likert scale (e.g. µP\KXVEDQGZLIHWKLQNV
WKDW,VKRXOGGRPLQXWHVRIPRGHUDWHOHYHODFWLYLW\RYHUWKHZHHN¶. Response categories ranged 
from 1 = agree strongly to 5 disagree strongly)&URQEDFK¶VDOSKDZDV 
 
Perceived behavioural Control was assessed with 4 items on a five point Likert scale (e.g. µIRUPHWR
GRPLQXWHVRIPRGHUDWHOHYHODFWLYLW\RYHUWKHZHHNLQWKHQH[WPRQWKZRXOGEH«¶Response 
categories ranged from 1 = easy to 5 = difficult)&URQEDFK¶VDOSKDZDV 
 
Intention to undertake PA was assessed with 6 items on a five point Likert scale (e.g. µKRZOLNHO\DUH
you to do 150 minutes of moderate level activity over the week in WKHQH[WPRQWK¶5HVSRQVH
categories ranged from 1 = extremely unlikely to 5 = extremely likely). &URQEDFK¶VDOSKDZDV 
 
Procedure 
The study was approved by the North West Research Ethics Committee (12/NW/0586). Practice-staff 
from recruited GP surgeries generated a list of anonymised 6$SDWLHQWVDJHGIURPWKHSUDFWLFH
register, and screened out those meeting the predefined exclusion criteria listed above. An invitation 
letter, with the English version of the questionnaire, was sent through the GP practice inviting 
participants. A letter translated into each of the five languages (Urdu/Guajarati/Hindi/Punjabi/Bangla) 
was included with all mailings informing participants that they could request the survey in these 
languages or could complete the survey by interview if preferred, with a translator if necessary. This 
letter asked them to: 
1. complete the questionnaire and return it in the self-addressed envelope 
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2. indicate the language of preference for the questionnaire to be mailed to them and return it in the 
self-addressed envelope  
3. indicate if they wish to complete the survey by interview and return it in the self-addressed 
envelope 
Questionnaire packs, including a freepost return envelope, were sent by GP practices to all 
registered eligible patients. Up to two reminders were sent, one month apart. 
 The participant information sheet, included in the letter, stated that informed consent would 
be assumed from completion of the survey. The information sheet and survey were translated into the 
languages principally used by members of SA groups in the participating practices - 
Urdu/Guajarati/Hindi/Punjabi/Bangla. Techniques that improve response rates, e.g. mailing a postcard 
reminder two-weeks later and mailing of a second questionnaire package [16] were undertaken.  
A test re-test reliability study was conducted with 10% of survey responders, who were 
invited to complete the same questionnaire after 14 days, to estimate temporal stability and internal 
consistency. 
 
Statistical analyses 
Data were analysed using Stata 12.1. Age and gender was compared between responders and 
non-responders to assess possible response bias. Spearman correlations were used to test whether the 
TPB constructs (attitude, beliefs, subjective norm and perceived behavioural control) were associated 
with intentions to exercise and reported exercise behaviour. Linear regression was used to identify if 
gender, ethnicity and co-morbidity independently have an effect on PA behaviour, reported as 
between-group mean differences and their standard errors and 95% confidence intervals. Missing 
items were prorated across the scale to account for missing item data if less than 50% of items were 
missing; otherwise they were treated as missing, and analysis carried out on remaining data. 
 
 
Results 
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The survey was sent out to 972 SA people aged \HDUV. Screening excluded patients who were 
terminally ill, had severe mental illness, moderate-severe dementia, had moved away or were recently 
deceased, but 8 questionnaire packs were returned undelivered. From the resulting adjusted sample of 
964 people, 138 people returned the questionnaire (14.3% of the adjusted total), with 134 (13.9% of 
the adjusted total) returning it fully completed. A summary of the demographics are shown in Table 1. 
We found that 55% of the responders were male. The majority were married (71%) and largely of 
Pakistani ethnicity (75%). Responders mean (SD) age was 68.9 (6.48). 43% of the sample reported 
undertaking half-an-hour activity on 1-4 days per week over past month; the mean (SD) Godin 
exercise score was 13.6 (14.09).   
 
<Table 1> 
 
 
Intention to undertake PA  
Table 2 shows correlations between the main TPB constructs, intention to undertake PA, and 
self-reported PA (Table 2). Only small correlations were seen between the amount of PA and 
intention to undertake PA. Attitude was correlated with intention to undertake PA (rho, 0.29, p = 
0.01) and amount of PA (rho = 0.21, p = 0.02), so that more positive attitudes were associated with 
greater intention and more PA. Subjective norm was correlated with intention to undertake PA (rho = 
0.21, p= 0.02), so that stronger belief in the value of PA to significant others was associated with 
more PA.  
 
<Table 2> 
 
Between group differences of gender, ethnicity and co-morbidity  
We found a difference in attitude to undertake PA between men and women, where men held 
a more positive attitude to undertaking PA, but there was no gender difference in intention to 
9 
 
undertake PA (Table 3). Differences were also seen in the amount of PA undertaken between men and 
women with men undertaking more PA than women. 
There were differences in subjective norm between Indian and Pakistani older adults and 
between all ethnic groups in intention to exercise; Bangladeshi older adults had the highest intention 
and Indian older adults had the lowest intention (Table 3).  
 
<Table 3> 
 
Co-morbidity influenced beliefs about SDUWLFLSDQWV¶ ability to undertake PA; those with 3 and 
more comorbidities were less likely to believe they could undertake PA. 
 
Correlation between PA and individual items in the attitude scale by ethnicity   
On the attitudinal subscale, we found correlations between attitude to undertaking PA to improve 
movement of joints (rho = 0.50, p = 0.05) and to lose weight (rho = -0.49, p = 0.05) and amount of PA 
of Indian ethnicity. A correlation was seen in attitude to undertaking PA to improve social networks 
(rho = 0.22, p = 0.03) and amount of PA in participants of Pakistani ethnicity. There were no 
significant correlations between individual items on the attitude scale and PA among participants of 
Bangladeshi ethnicity.  
 
<Table 4> 
 
Discussion 
This study investigated ethnicity differences among SA older adults intention to undertake PA and 
self-reported PA using the TPB. However, this study found that intention did not correlate with the 
amount of PA undertaken and finds support in the literature, which highlights the poor translation of 
behavioural intentions into behaviour [17]. The use of implementation intentions, or 'If-Then' plans, 
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have been found to improve rates of intention-behaviour translation [18] and offer a potentially 
effective and inexpensive intervention to assist people to act on their positive intentions [19]. 
Overall, attitude and subjective norm were the strongest constructs associated with PA levels, 
but differences existed between participants in the different ethnic subgroups. Additionally, increasing 
number of co-morbidities and female were associated with lower levels of PA. Subjective norm was 
associated with intention to undertake PA only amongst Pakistani older adults, who appear to be 
influenced more so by social pressure. Similarly, attitude to undertaking PA to improve social 
networks was only associated in participants of Pakistani ethnicity.  
Although, subjective norm has been found to be a significant predictor of intention in similar 
research with ethnicity using the TPB [20], we identified subgroup differences. Generally, collectivist 
societies, like those from South Asia, tend to assign greater weight to social considerations (which 
may be reflected in the measure of subjective norm) when making decisions to act [20]. Although 
intention to participate in PA among older SA adults is generally influenced by social considerations, 
this was found not to be the case for those of Indian and Bangladeshi ethnicity in this study. Indeed, 
Indians had positive attitudes regarding PA to improve bone/joint function and lose weight, 
suggesting physical health improvement may be motivational to them. It has been argued that cultures 
do not align to a single dimension from individualism to collectivism [21] and that the degree to 
which the cultures in the country of origin are adhered to in the UK may be influenced by 
acculturation and cultural identity [22]. This may provide an explanation for the differences seen 
between these subgroups. 
The presence of gender differences in uptake is consistent with most prior research amongst 
this population group [23]. Gender is known to be an important predictor of intention to uptake PA 
[24], with cultural expectations, norms and family obligations having a stronger influence on SA 
women undertaking and maintaining regular PA [25]. The differences seen in this study could be a 
consequence of PA reporting accuracy among SA women DQGWKDWLQ6$FXOWXUHDZRPDQ¶VIRFXVLV
on the family and domestic duties take priority over all other activities [26]. Therefore, much of their 
PA may be domestic activity related, which is not included in the Godin questionnaire or considered 
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as moderate intensity activity in our questionnaire, so their level of PA may have been 
underestimated. Studies using objective monitoring of PA, not subjective self-report, have found that 
a higher percentage of SA women achieve the PA recommendations than would have been expected 
based on studies using self-reported PA [27].  
The correlation between increasing co-morbidities and less positive beliefs about undertaking 
PA is consistent with prior research among other ethnic groups [28], and appears to be related to 
misunderstandings about the value of PA in later life among those with ongoing health problems [28].   
Co-morbidity influences beliefs about the capacity of older adults to undertake PA; fear that it could 
exacerbate pre-existing health problems, result in physical harm [29] or feel they do not have as much 
control over their ability to participate in PA [30]. Therefore, those with co-morbidities are less 
inclined to take-up regular PA. Healthcare professionals may need to challenge misguided 
assumptions about PA and raise awareness about the beneficial effects of regular PA in ameliorating 
metabolic and psychological comorbidities [31] to positively influence attitudes to undertaking PA 
[32]. 
To our knowledge, in the context of the TPB, there are no published studies considering SA 
older adults, making it difficult to place findings in perspective, but highlights the value of this work 
in contributing to the knowledge base. TPB studies conducted in the field of PA among other ethnic 
groups have found ethnicity to be a moderating influence on attitude and exercise-intention [33]. 
Some differences were seen between all ethnicities in intention to undertake PA, which has 
implications for PA intervention research and supports the development of a toolkit of adaptation 
approaches for tailoring PA interventions, acknowledging subtle individual and subgroup ethnic 
differences. 
Although this study provides important information about the associations of PA uptake 
among SA older adults, some limitations need to be considered when interpreting the results. The 
main limitation of this study was the low response rate and the resultant limitations this has placed on 
robust interpretation of the subgroup analysis. In particular, we had a very low response rate within 
the Indian and Bangladeshi population. The percentages of non-responders and responders from the 
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total sample were the same, but it is likely that co-morbidities and PA behaviour and intention would 
be different in non-responders, with responses from people who are more likely to appreciate the 
benefit of PA. The problem of non-response may have biased our findings in relation to ethnic group, 
since selection bias may potentially have operated within these groups [34]. However, BME groups 
have lower response rates in almost all Western countries [35]. Moreover, the recording of ethnicity 
data in NHS records was not consistent across the sites, making it difficult to identify the ethnic group 
of all non-responders. NHS-recorded ethnicity is generally concordant with a person's self-identified 
ethnic group provided that person is from a White British background, but this is often not the case for 
people from BME groups [36]. We have no explanation for the striking feature of zero responses from 
WKHµ8QNQRZQ(WKQLF*URXS¶$VHWKQLFLW\LVXVXDOO\ZHOOFDSWXUHGZLWKLQ*3GDWDEDVHVWKLVJURXS
may not have been normal patients in GP surgeries; perhaps they were visitors and were added to the 
database with a view to not being followed up. Alternatively, these people did not want to give their 
ethnicity originally and perhaps likewise do not want to take part in surveys. In the future, this low 
response rate could potentially be improved by asking local community elders to distribute surveys 
rather than using GP databases, however, this will also result in bias in respondents. 
Secondly, PA was based on self-report measures, not objectively measured, and could be 
influenced by what the individuals perceive as good/poor PA levels and subject to recall bias. 
Therefore, generalisation of these results is limited warranting further research in this area to 
understand subgroup differences in PA. Nevertheless, the survey results have provided some insight 
into subgroup variation in intention to undertake PA. Thirdly, the internal consistency (&URQEDFK¶V
alpha) for the attitude measurement in our sample was only 0.51, which is considered low. This 
implies that the average inter-item covariance among the items was low, though this is also reflective 
of the small number of items. A final limitation is the cross sectional nature of the study. Intention 
was the outcome variable and not prospective behaviour. Although intention is an important 
determinant of future PA behaviour [11], it remains to be determined if intention is a significant 
determinant of behaviour for this population group. Nonetheless, this study still provides an important 
contribution to our understanding of the link between SA older DGXOWV¶ intention and uptake of PA.  
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Despite the given limitations, the findings of this study add to the knowledge base. Few 
studies have investigated the contributing factors to PA uptake among SA older adults; none have 
looked at subgroup variations using the TPB. Differences were seen between Bangladeshi, Indian and 
Pakistani older adults in intention to undertake PA. Subjective norm was associated with intention to 
unGHUWDNH3$RQO\DPRQJ3DNLVWDQL¶V. Likewise, attitude to undertaking PA to improve social 
networks was only associated in participants of Pakistani ethnicity, representing a new contribution to 
the literature. 
 
Conclusions 
PA interventions targeting a mainly Pakistani population group should consider family, peer and 
community involvement in PA support. Further research is needed to better understand subgroup 
variations with larger sample sizes to address the heterogeneity found within SA groups in this study, 
who may have different motivations to undertaking and increasing their PA levels.  
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Table 1: Characteristics of Sample  
 
Demographic 
Variables 
 
Responders  
N=138 
Non-responders 
N=834 
Comparison 
Ethnicity: N (%) 
Indian 
Pakistani 
Bangladeshi 
Other 
Unknown 
 
19 (14) 
103 (75) 
9 (7) 
7 (5) 
0 
 
90 (11) 
477 (57) 
46 (6) 
0 
221 (27) 
 
- 
Gender: N (%) 
Male 
Female 
 
76 (55) 
61 (45) 
 
414 (50) 
420 (50) 
 
ȋ2=1.60 
 P=0.206 
Age (years): Mean 
(SD) 
68.90 (6.48)  
 
69.06 (7.67) T=-0.232 
P=0.8168 
Marital Status: N (%) 
Married 
Divorced 
Widowed 
Other 
Missing 
 
96 (71) 
4 (3) 
31 (23) 
5 (3) 
3 
 
NA 
 
Physical activity: 
Over past month, how 
many days in a week 
with half an hour 
activity?  
N (%) 
0 days per week 
1-4 days per week 
5 days per week 
6-7 days per week 
Missing 
 
 
 
 
 
36 (27%) 
57 (43%) 
16 (12%) 
24 (18%) 
5 
 
 
 
NA 
 
Co-morbidities: N (%) 
0-2 
3+ 
Missing 
 
54 (46) 
63 (54) 
21 
 
NA 
 
Godin Score:  
Mean (SD) 
13.56 (14.09) NA  
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Table 2: Spearman correlation coefficients between intention and exercise and 
TPB constructs.   
 
 Beliefs Attitude Subjective 
norm 
PBC Intention 
Intention -0.14 
(0.12) 
0.29 
(<0.01) 
0.21 
(0.02) 
-0.08 
(0.39) 
- 
^Physical 
Activity  
0.18 
(0.04) 
0.21 
(0.02) 
-0.01 
(0.90) 
-0.04 
(0.69) 
0.06 
(0.48) 
Spearman correlation (p-value).  
^ Physical activity measured as numbers of days per week on which there was at least 30 
minutes of moderate intensity activity  
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Table 3: Between group differences of gender, ethnicity and co-morbidity on Theory of Planned Behaviour (TPB) 
constructs, intention to exercise and amount of physical activity. 
 
Predictors Beliefs Attitude Subjective 
norm 
PBC Intention ^Physical 
Activity 
Gender 
Male 
Female 
Difference 
 
14.27 
13.70 
-0.57 (0.76), 
(-2.05 to 0.91) 
 
9.63 
8.58 
-1.05 (0.46), 
(-1.95 to - 
 
10.55 
9.73 
-0.83 (0.83), 
(-2.46 to 0.80) 
 
12.52 
12.71 
0.19 (0.34), 
(-0.48 to 0.86) 
 
16.22 
15.73 
-0.49 (0.69),  
(-1.85 to 0.87) 
 
1.40 
0.97 
-0.43 (0.17), 
(-0.77 to - 
Ethnicity 
Indian (1) 
Pakistani (2) 
Bangladeshi (3) 
Other (4) 
 
Difference  (1 vs. 2) 
Difference (1 vs. 3) 
 
 
Difference (2 vs. 3) 
 
 
15.02 
13.59 
16.22 
15.00 
 
-1.43 (0.95), 
(-3.29 to 0.44) 
 
1.20 (1.33), 
(-1.41 to 3.81) 
 
2.63 (1.03), 
 
 
8.56 
9.18 
10.00 
9.83 
 
0.62 (0.54), 
(-0.44 to 1.68) 
 
1.44 (1.06), 
(-0.64 to 3.51) 
 
0.82 (1.00), 
(-1.14, 2.78) 
 
7.24 
10.90 
9.63 
8.33 
 
3.67 (0.86), 
WR 
 
2.39 (1.53), 
(-0.61 to 5.40) 
 
-1.27 (1.36), 
(-3.93, 1.39) 
 
12.54 
12.70 
12.38 
11.5 
 
0.16 (0.52), 
(-0.87 to 1.19) 
 
-0.16 (0.70), 
(-1.53 to 1.20) 
 
-0.33 (0.57), 
(-1.45, 0.80) 
 
13.72 
16.11 
19.25 
16.50 
 
2.39 (1.08), 
WR 
 
5.53 (1.35), 
WR 
 
3.14 (1.22), 
 
 
1.56 
1.12 
1.67 
1.00 
 
-0.44 (0.28), 
(-0.98 to 0.11) 
 
0.11 (0.37), 
(-0.61 to 0.83) 
 
0.55 (0.24), 
 
Co-morbidity 
0-2 
3+ 
Difference 
 
14.81 
13.05 
-1.75 (0.76), 
(-3.24 to - 
 
9.57 
8.78 
-0.79 (0.46), 
(-1.68 to 0.11) 
 
9.97 
10.46 
0.50 (0.84), 
(-1.15 to 2.14) 
 
12.48 
12.95 
0.46 (0.38), 
(-0.27 to 1.20) 
 
15.40 
16.32 
0.92 (0.82), 
(-0.70 to 2.54) 
 
1.35 
1.10 
-0.26 (0.19), 
(-0.62 to 0.11) 
21 
 
^ Physical activity measured as numbers of days per week on which there was at least 30 minutes of moderate intensity activity  
Results show means. Differences are between group mean differences (standard errors), (95% confidence intervals).  
6LJQLILFDQWGLIIHUHQFHDWVLJQLILFDQFHOHYHO  
PBC ± Perceived Behavioural Control.  
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Table 4: Correlation between actual exercise and individual items in the 
attitude scale by ethnicity.   
 
 Bones/Joints Losing 
weight 
Social 
networks 
Too old 
Exercise 
(Indian) 
0.50 
(0.05) 
16 
-0.49 
(0.05) 
17 
0.21 
(0.42) 
17 
-0.06 
(0.86) 
18 
Exercise 
(Pakistani) 
0.10 
(0.34) 
96 
0.14 
(0.18) 
99 
0.22 
(0.03) 
96 
0.35 
(<0.01) 
96 
Exercise 
(Bangladeshi) 
0.35 
(0.36) 
9 
0.12 
(0.77) 
9 
0.44 
(0.28) 
8 
-0.23 
(0.57) 
9 
Spearman correlation (p-value) 
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